Solitary fibrous tumor (SFT) is an uncommon mesenchymal neoplasm sometimes found in the orbit. We report a case of an aggressive orbital SFT with enlarged feeding vessels that was successfully resected immediately after transarterial embolization with Onyx (ethylene vinyl alcohol copolymer). To our knowledge, this is the first report showing the histopathology of Onyx embolization material in an orbital SFT.
Introduction
Solitary fibrous tumor (SFT) is an uncommon mesenchymal neoplasm sometimes found in the orbit. We report a case of an aggressive orbital SFT with enlarged feeding vessels that was successfully resected immediately after transarterial embolization with Onyx (ethylene vinyl alcohol copolymer). To our knowledge, this is the first report showing the histopathology of Onyx embolization material in an orbital SFT.
A 55-year-old woman presented with right eye pain and proptosis, eyelid swelling, and abduction limitation progressive over several months. Orbital computed tomography, magnetic resonance imaging, and angiography demonstrated a well-circumscribed, highly vascular mass with multiple large flow voids lying adjacent to the optic nerve, displacing the globe laterally and downward, and supplied robustly from both long and short ciliary arteries off the right ophthalmic artery ( fig. 1 ).
Due to the marked vascularity and high arterial flow within the mass, intra-arterial embolization of the ciliary feeding vessels using Onyx liquid embolic agent (Covidien, Mansfield, Mass., USA) was performed by an interventional neuroradiologist with postembolization imaging control showing complete obliteration of the feeding vessels ( fig. 1 ) . In short, a right femoral percutaneous approach was used with a Dyna computed tomography examination with 20% contrast injection into the right internal carotid artery to evaluate the supply to the orbital mass. Right internal carotid injection with filming over the orbit showed an extremely large hypervascular mass fed by long and short ciliary arteries from the right ophthalmic artery in the region of the optic nerve. A large draining vein from the mass extended to the superior ophthalmic vein, which then drained to the cavernous sinus. The vascular supply appeared very dysplastic and compatible with neovascularization. Right external carotid injection did not show any supply from the external carotid territory to the orbital mass. The orbital mass displaced the globe laterally and downward and had parasitized the ciliary arteries that would normally provide the choroidal blush, with several dysplastic vessels that extended to the supraorbital artery. The right ophthalmic artery was selectively catheterized, followed by devascularization of tumor supply utilizing aliquots of polyvinyl alcohol in a range of 45 μm and followed by instillation of liquid Onyx at the entrance of the tumor vessels. Posttreatment right internal carotid injection showed complete devascularization of the tumor with stasis of contrast in the proximal ophthalmic artery. No choroidal blush was identified.
Embolization was followed immediately by orbitotomy and resection of a partially shrunken 2.7 × 2 × 1.5 cm, irregularly shaped lesion with a glistening, micronodular, and hypervascular surface. Following surgical resection, right internal and right external carotid examinations revealed no choroidal blush. There has been complete surgical resection. Histopathology revealed a well-circumscribed, encapsulated neoplasm. There was a focal area of invasion and possible disruption of the capsule. The tumor was composed of patternless sheets of oval to spindled cells on a background of thin sinusoid and large 'staghorn'-type blood vessels with a MIB-1 (Ki-67) proliferation index of 5-10%. Immunohistochemical stains demonstrated diffuse CD34 and BCL-2 positivity. Prominent vessels penetrating the fibrous capsule of the tumor were filled with the embolization material appearing as eosinophilic hyaline admixed with small polarizable granular black pigment (tantalum powder) [1] . The tumor adjacent to the embolized vessels showed no necrotic or inflammatory changes ( fig. 2 ) . These histopathologic findings were consistent with a diagnosis of orbital SFT with borderline malignant potential secondary to the increased proliferation index and cellularity immediately following feeder vessel embolization. Recommendation for close follow-up was made. 
Comment
Orbital SFT is a relatively uncommon spindle cell neoplasm most typically found in the superior orbit, where it presents with unilateral proptosis, progressive over months to years. Microscopically, SFT displays randomly oriented tumor cells without a defined pattern. Immunohistochemical stains demonstrate strong diffuse positivity to CD34, vimentin, CD99, and BCL-2 [2] .
Historically, SFTs have been underdiagnosed, sometimes mistaken for hemangiopericytoma, fibrous histiocytoma, or giant cell angiofibroma [2] . Preoperative Onyx embolization has been reported for an array of vascular tumors of the head and neck to reduce hemorrhagic complications of surgery [1, 3] . There is controversy over the classification of tumors that were previously designated as hemangiopericytoma and currently lumped into the category of SFT. One of the reasons the controversy exists is the type of vessels. In the typical description on hemangiopericytoma, there are the 'staghorn'-or 'anter'-like vessels associated with the mostly epithelioid cellular perivascular proliferation. However, these types of vessels are seen in most SFTs. There is now consensus that the vessels alone would not make the diagnosis of hemangiopericytoma more likely than the SFT. In the central nervous system, the diagnosis of hemangiopericytoma has prevailed over that of SFT because it is believed that this entity carries worse prognosis with more potential for malignant transformation. Since the orbit is a special site for the presence of these tumors, some have recommended separating those tumors that have more characteristic hemangiopericytoma histology from the more typical SFTs as they may be more frequently associated with malignant behavior [2] .
Recently, vision-sparing preoperative Onyx embolization of orbital meningiomas fed by the ophthalmic artery has been described [4] . Onyx embolization of lesions may be performed transarterially or via direct percutaneous tumor puncture [3] . Transarterial embolization was used in this case due to the identification of posteriorly located main feeding vessels. Onyx liquid embolic agent is an ideal substance for embolizing orbital lesions of this type, because the slow precipitation properties of Onyx allows deep penetration into smaller vessels within the tumor, producing a diffuse infiltration and minimizing the need for repeated catheterizations [3, 4] . The timing of the resection after embolization may be immediately after the radiologic interventional procedure or a few days following the embolization. To our knowledge, this is the first clinicopathologic report to include the histopathologic findings of Onyx in an orbital SFT in the English language literature. Although generally considered quite safe and without complication in the present case, rare potential complications of preoperative Onyx embolizations include skin and soft tissue necrosis, stroke, intracerebral hemorrhage, cranial nerve palsy, and death [5] [6] [7] .
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